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(j. A lubricating composition comprising a major amount 
of lubricating oil, an oil soluble molybdenum compound 
providing about 100 to 450 parts per million of 
molybdenum, said molybdenum compound selected from 
the group consisting of a sulfur and phosphorus free organic 
amide molybdenum complex and a molybdenum carboxy- 
late wherein the carboxylate anion has from about 4 to 30 
carbon atoms and about 750 to 5.000 parts per million of an 
oil soluble secondary diarylamine.J 

Q2. The composition of claim 1 wherein the carboxylate is 
that of a monocarboxylic aliphatic acid having from about 4 
to 18 carbon atoms or an alicyclic acid having from about 4 
to 12 carbon atoms^] 

£3. The composition of claim 1 wherein the diarylamine 
has from about 6 to 30 carbon atoms in each of the aryl 
groups, j 

(4. The composition of claim 3 wherein at least one of the 
aryl groups is alkaryl having from 7 to 20 carbon atoms in 
the alkyl group.'J 

£.5. The composition of claim 1 wherein the secondary 
diarylamine is of the formula: 

H 
I 

wherein R 1 and R 2 each independently represent an aryl 

foup having from about 6 to 30 carbon atoms.} 
6. The composition of claim 1 wherein: the molybdenum 
carboxylate is that of an aliphatic acid having from about 4 
to 18 carbon atoms or an alicyclic acid having from 4 to 12 
carbon atoms; each of the aryl groups of the amine is a 
member selected from the groiro consisting of phenyl, 
naphthyL allqphenyl wherein the alkyl portion has from 
about 4 to 18 carbon atoms and alknaphthyl wherein the 
alkyl portion has about 4 to IS iftufcon atoms; the quantity of 
molybdenum is from about 100 to 250 parts per million; and 
the quantity of amine is from about 1,000 to 4.000 parts per 
million. J 

0. A method for improving the antioxidancy and friction 
properties of a lubricant which comprises including in the 
lubricant, a molybdenum compound which provides about 
100 to 450 parts per million of molybdenum said molybde- 
num compound selected from the group consisting of a 
sulfur and phosphorus free organic amide molybdenum 
complex and a molybdenum carboxylate wherein the car- 
boxylate anion has from about 4 to 30 carbon atoms and 
about 750 to 5,000 parts per million of an oil soluble 
secondary diarylaminejf 

[8. The method of claim 7 wherein the amine is of the 
formula 

H 

I 

Rl— N —R2 

wherein each of R 1 and R 2 is aikphenyl having from about 
4 to 18 carbon atoms in each alkyl group, j 
£9. The method of claim 8 wherein the molybdenum 
carboxylate is prepared from an acid having from 4 to 18 
carbon atoms and the quantity of molybdenum from the 
molybdenum carboxylate is from about 100 to 250 parts per 
million and the quantity of the arnine is from about 1200 to 
3.000 parts per million, j 
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jl©. The method of claim 9 wherein the acid is a mono- 
carboxylic saturated fatty acid.]) 

jll. The method of claim 8 wherein the molybdenum 
carboxylate is molybdenum 2-ethylh exanoa te . ] 

[12. The method of claim 7 wherein the molybdenum 
compound is a sulfur and posphorus free organic amide 
molybdenum complex."] 

£l3. A lubricating oil concentrate prepared by dissolving a 
total of from about 2.5 to 90 parts by weight of an oil soluble 
molybdenum compound selected from the group consisting 
of a sulfur and phosphorus free organic amide molybdenum 
complex and a molybdenum carboxylate derived from an 
organic carboxylic acid having about 4 to 30 carbon atoms 
and an oil soluble secondary dtarylarmne dissolved in 10 to 
97.5 parts of a solvent wherein the weight ratio of molyb- 
denum to amine is from about 0.02 to 0.6 parts of molyb- 
denum for each part of amine.J 

[jL4. The concentrate of claim 13 wherein the solvent is a 
mineral oil or synthetic oil and the ratio of molybdenum to 
amine is from about 0.04 to 0.4 parts of the molybdenum for 
each part of the amine, the molybdenum carboxylate is that 
of a monocarboxylic aliphatic acid having from about 4 to 
18 carbon atoms or an alicyclic acid having from 4 to 12 
carbon atoms, and at least one of the aryl groups of the 
amine is alkaryl having from 7 to 20 carbon atoms in the 
allcyl group. 

05. The concentrate of claim 13 wherein one or more of 
the following additives are further present: a dispcxsant; a 
detergent; and a zinc dihydrocarbyl dithiophosphate. J 

£X6. A lubricating oil composition prepared by mixing an 
oil soluble molybdenum compound selected from the group 
consisting of a sulfur and phosphorus free organic amide 
molybdenum complex and a molybdenum carboxylate 
derived from monocarboxylic acids selected from the group 
consisting of aliphatic acids having about 4 to 18 carbon 

atoms, alicyclic acids containing from 4 to 12 carbon atoms 
and aromatic acids containing from 7 to 14 carbon atoms and 
an oil soluble secondary diaryl amine in a lubricating oil 
wherein the concentration of the molybdenum in the oil is 
from about 100 to 450 parts per million and the concentra- 
tion of the amine in the oil is from about 750 to 5,000 parts 
per rmllion based on said composition. J 
£17. The lubrication composition of claim 16 wherein: 

A. the molybdenum compound is a molybdenum car- 
boxylate of an aliphatic acid having from 4 to 18 carbon 
atoms and the concentration thereof is from about 100 
to 250 parts per million of the composition; and 

B. the diaryl amine is of the formula: 

H 
I 



wherein R 1 and R 2 each independently represent an aryl 
group having from about 6 to 30 carbon atoms and the 
concentration thereof is from about 1,000 to 4.000 parts per 
million of the composition. 1 
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£18. The lubrication composition of claim 17 wherein the 
molybdenum carboxylate is mat of a fatty acid having from 
about 4 to 18 carbon atoms and each of R 1 and R 2 of the 
amine is a member selected from the group consisting of 
phenyl naphthyl, alkphenyl having from about 4 to 18 
carbon atoms in the alkyl group and alknaphthyl having 
from about 4 to 18 carbon atoms in the alkyl group.J 
[19. A method for improving the antioxidant and friction 
properties of a lubricant which comprises adding to the 
lubricant an oil soluble molybdenum carboxylate derived 
from an organic carboxylic acid having from about 4 to 30 
carbon atoms and wherein said molybdenum carboxylate 
provides about 100 to 450 parts per million of molybdenum 
and about 750 to 5,000 parts per milUon of an oil soluble 
secondary diarylamine. J 

[20. The method of claim 19 wherein the carboxylate is 
derived from a carboxylic acid selected from the group 
consisting of: butyric add; valeric acid; caproic acid hep- 
tanoic acid; cyclohexanecarboxyiic acid; cyclodecanoic 
acid; naphthenic acid; phenyl acetic acid; 2-methylhexanoic 
acid; 2-ethylhexanoic acid; suberic acid; octanoic acid; 
nonanoic acid; decanoic acid; undecanoic acid; lauric acid, 
tridecanoic acid; myristic acid; pentadecanoic acid; palmitic 
acid; linolenic acid; heptadecanoic acid; stearic acid; oleic 
acid; nonadecanoic acid; eicosanoic acid; heneicosanoic 
acid; docosanoic acid; and erucic acid. J[ 
C 21 The method of claim 20 wherein: the molybdenum 
carboxylate provides about 100 to 250 parts per million of 
molybdenum; about 1,000 to 4,000 parts per million of the 
oil soluble secondary diarylamine are added to the lubricant 
and said amine is of the formula 

H 
I 

R 1 — N — R 2 

wherein each of R 1 and R 2 is alkphenyl having from about 
4 to 18 carbon atoms in each alkyl group. 1 
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22_.,(Amended) A locating composition comprising 
a maior amount of tubricarin ff oil, 

aU sastppe oil solute molybd en u m compo u n d th a t is free nf nT,n T h n rus ^ fr^ of 
active sulfur, a nd 

at least one oil soluble secondary diarvlflminR , 

wherein the ratio of molybdenum provided hv j w ffl p j] soluhl^ m ^| Y M mvni 
compound relative to said oil soluble secondary diflrvlamin c fa about 0 0? tp Q.6 p arta h v 
weight molybdenum per part of said seco n da r y diarvlamin* said oil soluhfe ^ n A„ry 
dtaryiamine js present in an amount of about 750 tn ^ QQQ narffi ^ minfnn ftf ^ 
IvbricBting composit i on, said PU soluble molybdenum pomp ni md and smd ^o ndarv diarv? 
pmine are present in m Effective antioxidant amount provided said 017 sohible molybdenu m, 
wmpgtind IS present in an amount SO as to provide preiter t han about ) 00 ppm molvhd^nm , 
based on the weight of said lubricating composition 

2?. (Amended) A lubricating composition comp rising 
a maior amount of hihrirjiHnfr pj|, 

at l east one oil sphiMe molybdenum , i mpound that is fr ee of nbosp n^ rus an rf fa» of 
active sulfur, and 

at least one oil soluble second ary diarvlamine 

wh&rcin the ratio Of molybdenum provided by s aid, o il soluble moiyb d^.m 
compound relative to snid oil aolunte s^n n darv diflrvlnr n jpft \ a nhm* O 02 to 0.6 parts K y 
weight molybdenum nernart of said secondary diarvlamin^ s aid Q j| sohihlft moh^n^ 

CQmpc^nd is Present in an amaum to provide a bout 100 tp 4^0 parts ner million o f 
mrtYhdemim based on thft Wfli&ht of said lubricating comp os i t ion, provided said oil solum* 
secondary diarylam j ne js present in an amount equal to. nr g reater thim. from abort 750 p pm 
based on the weight of said lubricatin g coinnosjtlO" 

24. (Canceled) 

25. (Previouslypending) A lubricating composition according to cl aim 23. wherein 
the amount Of said secondary diarvla roine is about 750 to 5.000 parts ner million of said 
lubricating composition. 



26. (Previously pending) A lubricating com position according to claim 22 or 7\ 
wherein the amount of said oil soluble, s econdary diarvlamine is from 1 000 ft» 4.000 p arts 
per million. 
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27- (Previously pending A lubricating composition according to claim 22 or 23. 
wherein the amount of said pif soluble seconda ry diarvlamine is from 1 .2 00 to 3.000 parts 
per million. 

28, (Previously pending) A lubricating composition according to claim 2% or 2? f 
wherein molybdenum is present from about 0.040 to 0.4 parts bv weigh t molybdenum 
relative to said oil solu ble secondary diarvlamine. 

29, (Previously wading) A IttbricfftiRK Qpmpoatitm agt^cdiipg to claim 22 or 2& 

wherein molybdenum is present from about 005 to 03 parts by weight of molybdenum 
relative to said oil soluble secondary diarvlamine. 

30, (Previously Fading) A lubricating epmpogitiop qpfiftrffflg \q sJajm 22 pr 2?, 
wherein the molybdenum, compound is at least one of molybdenum naphthenate, 
molybdenum octoate or molybdenum 2-ethylhexanoatc. 

31, (Amended) A lubricating composition according to claim 22 or 23. wherein the 

Quantity of mQlyfrteaum is from 1QQ to 25Q parts pre million (by weight), 

32, (Previously penflrra) A fabricating ramposition mmtinz to tf*m 22 or 23, 
wherein the quantity of molybdenum is from 1 25 to 250 parts per million fbv weight). 

33, (Previously pending) A lubricating composition accordin g^ claim 22 or 23. 
wherein the molybdenum compound is a molybdenum carboxvlate. 

34, (Amended) A lubricating composition according to claim 33. wherein the 
carboxvlate has from 4 to 30 carbon atoms* 

35, (Previously pending) A lubricating compositipp according \o claim 33. wherein 
the molybdenum carbo xvlate is that of an aliphatic or cvcloaliphatic acid having from 4 to 
Iv^frW atoms. 

36, rPreviouslv pending) A lubricating comp osition according to claim 33. wherein 
the carboxvlate is th at of a monocarboxvlic aliphatic or cvcloaliphatic acid having an alkvl 
group of from 6 to } carbon atoms, 
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37. fAnvfrfM) A mtrtraHng composition ^ to claim ti t fr t 
carboxvlate is that of a fattv ^ r 

3S, (Previously r^^^ 
the fattv acid has 6 to 14 atfm 

39, (Trcyiou sly pending) A lubricating composition according to claim 22 p r 7?, 
wherein said Oil soluble molybdenum com p ound is obtained from a molybdenum srmr<>» 
and an active hydrogen compou nd, sai d moly bdenum source is selected from ^ m ^ 
consisting of ammonium molvbdat« m olybdenum trinxide. and mnly b^nim^ 
acetylafffitonitfCff , and MM afitiy.C hydrogen compound is s elected from the group c ntw^nf, 

anilines, 

40. (Previously pmrlinr) A Inliri^,^^ ,^^^^ 
complex 

41. (Canceled) 

^herein m Oi l SP|n h| e m p)Ybd *n,mi romp pnnd ,> n ligjsljin^^ 
complex,, 



fc 43 ' ^^V^^SM lupTi^tiT.frcomno.^ «, f ^ fnrTr r?1 j m ~ ,„ ^ 

BhOTUffMftfl ylnW r n y flvMrnmn r nmound , ||f |f||| 

iacjm A a.fe ttY pjli difrhanolamme and mnMvt^ . 

^ ^ fl^^r r nd , ^ ■"•n nlintr tn Inim ?? , , n 

said on .oinNempMdmiim romp n nnrt .-ii^bai nMJ^ctin ga m.^ ^ 

fc ^^^^ndiny) A hl hTirntin,7 mmno^n af f fTn1fnr t n r , n j m ? ? n ,- n 
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4$, ffrevioaslv pending) A fabricating composition according to claim 22 or 
Wherfcin the secondary d iarvlamine of the formula; 



H 



Where i n R* Wti R 3 ffirfl independently rmresent an m ] grmm havix,,, from 6 to 30 rarfr m 

. 47, fftevfartypw^ wl irm . n 
fl ii east one of said a rvl g roups has Aom 7 t0 20 carhop 

A ffrevionsly p mtirtfy) A 1uhririffV Pnm pot Ww ^ ^ 4fi w ^ 

. each of the ary\ ftrou^ of the »r is ^Wt^ ^ r W nap l ^ yl .n^,, „ fl 
alknaphthvl wheryjn ftp alkvl portion has tW, a ^ 1 3 caAon atnm< 

49. ffrev.o»sl Y p ^r1inr) A li.bricatfnp com^irion flC r^p ^.u;^ ,< ...^ 
froth aryl gro,^ are alfcaryl hayiW from 7 to ?ft ^ 

«■ (Amended) A tnhricatinfr cpmpcsition according to rfrfn, 4 ^ Mm n men ^ 
OTTO is ailmhmyl haying from 4 to 1 » cri™ ^ t T1 ^ n1h i ^ 

gl. (PreviPwIv rending) A lubricating comp ^n n OTi ,- ng tn „ lg ,- m ? ? nr ?1 
therein tohriratinr ^mr^ition farther wmnrty, it im on. of ^ 
add i tives; a dfenrnaBl; a nfrciwnr and a B y,o * Mm mbv i dl - ttl<f ,p h ^ nf 

a (PreyioiwlYnrndi iifT ) a m fih cHiforimpr^m g m e ant.o^ g n n ,^^ m ^ 
propcrtiffl of a Mant mft i mti, fnrmr i n fabric ating an int^.i ^ a 1Thjrll 

method compri^ including fa th* lubrican t a moivhH^ ^ ^ ;c ^ ^ 

phpsphorp. and is fire of aprjve snlfnr ^ mo 1vhnW ^. nd DrflviH , ng too » ? 

450 parts per mi ll ion rf mnhMrnmn to ,h„ h^ n t nf 1 rtTput 7m to <nnn „ rm ^ 
million of an oil sofahl? «ftc-or»d arv diarv1» m.n,» 
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53. (Canceled) 

54. (Canceled) 

55. (Canceled) 

56. (Previously pending! A method for lubrfra . ti n. p: an engine c o mprising mMinfr „ 
lubricating co mposition o f claim 1% or claim 23 to said engine. 

57. (Previously pending) An engine lubricated accor ding to the method of claim Sfi 

58. (Previously pending') A lubricating composi t ion according to claim 22. wherein 
said pil soluble molybdenum compound is a mo lybdenum carboxvlate or an organic amide 
mPlyMeqym comply, 

59. (Previously pending) A lubricating composition ac cording to claim 22. wherein 
said oil soluble molybdenum rnmpound provjd^ greater than about 104 pp m of 
molybdenum. 

6Q, ( Previously pending) A lubricating composition according to c laim 22. wherri^ 
said oil soluble molybdenum compound provides greater than 1 56 ppm molybdenum 

61. (Previoslv pending) A lubrica ting composition according to claim 22. wherein 
said oil soluble molybdenum compound prov ides 468 ppm molybdenum, 

62 . (Previously reading) A lubricating composition according to claim 22. whfttq jn, 
gad, lubricating composition is free of a supplemental antioxid ant selected fam the g roup 
consisting of sulfarizcd phenols, sulfbrized olefins, diallcvl dithio carbamates. and 
phenothiazines. 

63.,, (Previously pending) A lubricating compositi on according to claim 2 3. wherein, 
said tobricatmg composition is free of a supplemental antioxida nt select f rom the group 
Consisting of sulfbrized phenols, sulfbrized olefins, diallcvl dithio^rham^, 
phenothiaaW 
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M fCurrendv Amended! A lubrication composition comprising: 
a maior amo unt of lubricating QiL 

At ]east one oil soluble molybdenum carbc otylate compound that is free of phosphorus 
and free of active sulfur and provides about 10 4 to 468 PPm of mol ybdenum based on the 
weight of the lubricating composition, wherein the carboxylase anion has from 4 tp 30 
carbon atoms. 

At t*fl rt ™ ft °" soluble secondary diarvlamine comprising qn alkylated diphenyl 

fimjpe. 

herein the ratio o f molybdenum provided bv said oil soluble molybdenum 
compound relative to said oil soluble secondary diarv! amine is about 0,02 to 0.6 P3ttS.t>y 
wei ght molybdenum per part of said secondary dia rvlamine, and provided said oil soluble 
Q^nndarv diamine Is present in an amount eoual to. or greater than, about 750 PPffl 
fra med oo the weight of said lubri cating composition. 

{ ft (previously pending^ A lubricating co mposition according to claim 64, wherein 
fifljd oil soluble molybdenum compou nd provides between 1 04 and 156 Wm of 
m olybdenum. 

fifi, ^Previous ly P ^frg ) A hibricating composition according tp claim $4, wherein 
^id 9il solu b le Tnnlvbdenurn compound provides 468 Ppm molybdenum. 

fj 7 , (Previously pending^ A lubricating co mposition according to claim 64. wherein 
said fahricatinp composition is free of a supplemental antioxidant selected &pm the ktoto 
r^nfriffti nff of yalfurized nben ols. sulfurized olefins, dialkvl fljtMocarvaffiate§> rad 
phenothiazines. 

*ft n ( Previously pen din g A lubricating composition according to claim 64, wtoifl 
flue molybdenum compound is at least one of m olybdenum naphthenatc. molybdenum 
rtfftfltft molybdenum 2-ethvlhexanoate. 



1 
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69 , (Prev i ous l y pending) The lubricating compositio n accordip g to claim (A t 
Khfifrin the amount of molybdenum is up to about 450 ppm. 

7Q, (Previously pending! The lub ricating composition according to clai™ 64 , 
wherein the amount of molybdenum is from 1 2 5 mm to 2S0 npm 

71. (TrcviSQystY pending) The fabricating composi t ion according to claim 64 
wherein , gajd pj] sc^hle gecpndary diarylaminr is present in an „mn„r.t o f a hout 7*0 to »W 
5,000 Parts per mill ion of said lubricating; compositipp , 

72, ffrevjoyslv pending) The lubricating compos ition according to claim 64 , 

wherei n the ratio of mofordomTn pmvided bv said nil s omhi c moivhftennm cornnmmd 

relative tO Sflid Oil Soluble secondary diarvl ami™ i s about 0 04 f o 0,4 part., bv v^jp fr 
molybdenum per part of said secondary mai^arnjn,,. 

73. (Previously ngndjnff) Thfi lubricating composition according t o chim 64 w ^p. f n 
the ratio of molybdenum provided bv said oil y ol uble molybdenum comp ound raf^ t o 
said oil soluble secondary diarvl amine is about Q .Q5 to 0.3 p arts bv weight molvhd^ 1rn 
per Part of said secondary d iarvlamin^, 

74 . fPTPYiOWslY pending) A method for lubricating an int e rnal combust ion y»fr»» 
comprtsinft adding a lubricating comnosition of claim 64 to said engine 

75, (Amended) An internal combustion engin e lubricated, accord jpft to the method of 
claim 74, 

76, (Previously Pending) A lubricating composition c onsistin g Mmnffal \y of; 
a maior amount of liihrir. Bf j ng m | ; m ^ 

an aatiPHdantcomMnarirtn that consist ^mto l l Y ftff 

at least One oil soluble molybdenu m comp ound t hat is free of phosphorus and 
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free of active yn lfbr. and 

at least one oil soMii* ^r frrv di^ ™™ 
x tevn tog mtio ftrmflMwrr f mrn nrm iff r rt ia ^i m ^ 
ffiIato3ap ^ido )t soi^ic ^p^ Myr ^^ j, abffllt 0 ^ to ft |ftmrtn . TTfrllT 

» Preem m m « m*nnt o teut 7?0 to aho»t 5 000 p*t 5 oer m i.li.n ^ 

mwrtlOft PtnyM qt Hid Pil HnH abd^denun^ppu^ is ^ ?n 

k^*****^^ molybdenum h,^ ^ .„„ ;ght of gn>v , ^ 
composition. " ' 

77, n^nsly TH - nri ingUh^ ^ r -^rr ^ r Hi m 7ft| 

. wh^n ^ nil ^^toy^^ ^ <ffnW 

amine , T 



itsitfon aranTirKng to clq ir tj /p. wnere ir 
3 rYlHCh tilg rrftTtwtatg Union Tins frnm 4 m ^ mm 



, S't>onaccordinp to claim 7fi 



per mj llion. 



million. 



Serial Number 09/604285 
Art Unit 1714 



CLMPTO 

9/2/04 



jjL.lflgff) A imbricating- oomnosiripT] nnmprnfrir; 

a maior flmnpnt pf IwKricntfng flil 

a t l east o n e oil bpIwM* moM^m, ff W 1tn1 t] pf is ^ „ fp ^ T ^ rn ^ ^ ftf 

flCtlve Sulfiir and 

gUeastongj2jL S0 lubte seconds ^1^-- 

a tein tfw fflrio of molvM r m n n provide !ty pm<1 oilial»M^i^^ 
a£ig!3Lfi£aflid fabric^ CTminTfi i tinni 



